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FLSTIC cmsm OF A DURK :mma DEFECT BY A POLYVINIL LAMELLA
.uasa-

éﬁollowing 38 the translation of ah article hy V. I- o
n; Professor ef Neurosurgery, in Yopros )
. VM No 2,

khirux‘ 4l (Nem'osur cal Problem
%oscom I§65, pages 50 -93 .

-_\ 1

- The prablems involved 1n the use of ﬁlagtica i‘or defects of
L the dura “mater are still unsolveds -

: " Progress 4n the . ehemical(‘industry);,ofﬁrq én- bpportunity for
perfecting the appliedticn’of plastips to the: replacement of sec-
tions of the dura mMater. Sueh plastice must reet the ‘following
requirements: the material mist be well adaptel to grafeings i
must be impermeable.: to the cerebrdspinal fluidj lts: coinpvsi.'oion ‘

. must remain unchanged for ‘1ong periods ‘of time; it maist ot shriﬁk; o

and, most important, it must have no. tour.ic prbperti.és ; ridr oé\n it )
be an irritant to- the brains
. Polyvinyl 1amellas meet all of the indicat.ed reqﬁireﬁentsl
Pelyvinyl alcohol has found widp adaptation in warious ase
pects of plastic surgerys In 1 1957, T+ T+ Dautovae. (Insti’ou’ce of
Surgery imeni Ae Ve Vishnevskogo, AN 555 fUSSR Academy of -
Medical. Sciences7) uged polyvinyl alcohol in plastics of the g
alimentary canal, and she cams to the conolusion that the i‘ibrous a
membrane which forms around the inserted: prosthesis is & durable
wall of the nawly growing alimentary canale - On the LOth day after
surgery; the .fibrous membrane was 3 to L mm in thickness; its inner
surfacs was shiny,, partially covered by a flat epithelium which
. grevw from the edges of the alimentary canale This mterial was
used in a clinic. during surgery on cancer of the upper and '
median sections of the alimentary tracte S
In that same year, Ayers, Cincotti and others used proa-» -
theses of polyvinyl ‘aleohol in experimental replacements of I
arteries; this was used instead of the earlier lyophized
homotransplants. :
" in 1958 Pesek and Keeloy demonstrated that s lamella from
a polyvimrl sponge, when sewed into an experimental diaphragm e
defect, 18- overgrown by &' fibrous membrane, and that after six to
twelve months, it is hardly dlstinguishable from norzna phragm
tissue.
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A polyvinyl lamells is soft, elastic, has a simple structure,
does not dissolve in organic fluids, and is highly resistant to

The purpose of our report is to analyze the results in neuroe
surgery of a plastic closure of defects in the dura mater with a
polyvinyl lamellae -~ = - e ‘ o

" To accomplish this, clinical observations were corducted on

patients after plastic surgery of the dura mater; biopsy specimens,
obtained from repeated operations and from autopsies, were examined.

The plastic approach, using polyvinyl lamellas on the dura
mater, was employed on 148 patients. Of these,. 1lL3 patients had
been operated.on for brain tumor, and 5 patients for-tuior of the
spinal cord. Forfbiétological;examingtions,gwe,usedfpieces'of‘
polyvinyl plastic which had been sewn into the edge of the dura
mater of 15 patients undergoing repeated surgery; specimens were
also taken from those patients who had died after surgerys The
length of time which the plastic had been in the organism were as
follows:.k4 days; 1 casej Be1l days, 3 cases; 1-2-months, 3 casesj
6 months, 2 cases; 9 mopths, 3 cases; 1 year and 1 month; } case;.
and 1 year and 10-months, 2. 6ases.. ;- - T Yoo T

"¢pn the=ﬁburthfday”€fterfRlasﬁia glrgery; the batient's poly-

vinyl lamella is surrotnded by corméetive tidsué proliferations from .
the sides and ther tops - The folléwing may bé séers gtratids of young .. .-
cormective tissue, -containing newly formed vessels; in the pores
there are.giant cells 'of the foreign bady; leucocytes ahd brain
matter debris.: The undér surface of the lamella, touching on tie.
goft brain, remains free. e ‘

,By, the Uith day, the connective tissue elements surround. the
polyvinyl lamella from all sides, and enter into-its -poress 'In the .
pores closer:t¢ the surface, the. connective tissue ‘fibers becopme .
more dense, while in the deeper pores, they are loosely patked.
Giant cells. of the foreign body lie betweem the new comnective . .
tissue and the pore surfaces .There .are many neutrophils, dand leuco=-
cytes, as well as ‘occasional epithelial cells. On the ‘inhér surface.
of the .lamella, the cornectivé tissue membrane is as yet absents' .
After a month, no gross adhesions can be cbserved bétween the -
polyvinyl lamella, encapsulated by connective tissus, and the braine -
The outer part of the connective tissue capsule includes elements
of subcutaneous. cells. Tissue strands, growing on the surface of
the lamella, have become denser. Many vessels are observed in this
layer. The inner surface of the lamella is covered by a thin, newly
formed membratie of connective tissuee The pores show a large quantity
of foreign body giant cells. o e L
After two months, the lamella touching that part of the brain
tissue which had formerly been softenmed, is now bordered by a very
thin layer of conmective ‘tissue which merges with the gliomesodermal
scar just beneath it. - Foreign body giant cells dccur in the poress:

Those aggregates of connective tissue:which enter into the ‘lamella
from the top, are coarse compared to those which come from the under
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surface L A e s e ST e
 In another specimen, the connective tissue capsule which =~ &~
covers the under surface of the lamella is, at the edges of the dura .
mater, composed of connsctive tissue clumps stretched out parallel .
and merging with the soft membrane. A thickening.occurs ln.this,’
After six months, fregments.of the polywinyl lamells are seen .
in %he specimen.  Connective tissue fibers, enveloping the limella. L

from both: gides, stand out clearly. ~And here, of “conne
tigsue fibers in;the.pores are not. as dense as in those areas which . .
adjoifi the surface of the lamella. The giant cells take én a some= . .
what elongated formi. Vessel walls.are collagenizeds ..s .. ... - .
o I0 the niﬁe~montheg&dysﬁggimgpg,thggpolxvigyl;lémellg is .. ...
virtually unchanged. It -is enveloped by a comsciive tissue membrane,
Theré are no connective tissue elements in the pores, althewgh in. . =
thiSycaséy”thewlamellagtaken,waggmore;danseQ(f;g,wZlﬁquwgf'qg_f R
_The ‘ploture -remaing, the same, on theiwhole, in spetimens of

one year and one month, .and:-drie year and ter/months! duragion, In = .~
the preparations: made ofthe one :yelir dfd.ten months! duraticn, the
speniman;tissue?waSUtakenrfrom.hhe:afea,ﬁhergiﬁﬁq}p¢ly%inylxIamallaﬁg;
joined the:dura mater. The.lamells is fragmetited by strands of "o
cornective tisspe:  The layers closer. o ve par

iac bu the. surface have parallel =" .
clumpsaéf'fibers;~infotherJareas;,the«clbmps}afe_mhbhgééhsér;;éﬁdfﬁ"l' B
have a wave-like form, with a limited number of elongated nuclel.
In the pores, there are moist strands of connective tissue with
round nuclei. Giant cells of the foreign body lie between tic sur
face, of- the pores:and. the,lopsely packed clumps of fibers. In ..
individual areas, these cells lie within the loosely packed clumps .
of cormective tisgue, fibers. .In that area where thers is ap in- .
terruptich of the polyvinyl lamella, tha eonnective tissue, fibers -
penetrate into the defect, and merge with the glicmescdermal soars - .-
The softened brain matter is sseéu clearly, as well as the traversing
clumps of connective tissue fibers of the capsule's upper layers.
The outer surface of the polyvinyl lamells is covered by connective
tissue fibers which are feebly expressed in the central pert of the
inner surface. In the strands of connective tissue, vessels with
collagenized walls are seen. That area of tissue which lies under
the lamella has a smooth surface. The connective tissue capsule and
the brain surface are separated by a layer of loosely packed young
connective tissue elements.

This histological research demunstrates that: 1) a polyvinyl
1amella retains its consistency and structure for prolonged periods
of time; 2) within a short time, it is enveloped by connective tissue
elements, and it grows into the defective area of the dura mater very
well; 3) when the lamella has large pores, it is quickly penstrated
by strands of connectlve tissue (with a denser lamella, connective
tissue penetrates hardly at all, or else only through the top pores.
Moreover, the lamella by an interlacing of fregile connective tissue,
separates the rapidly forming stage.of the coarse peiosteal sear .

w3

the.clunps’ of ‘connéctive




from the later stage when the cerebral membrane scar formse

In repeated surgery, ‘the polyvinyl band with a duration of
ten days to one year and ten months, was unchanged in.one case, .
and could easily be separated from the éérebral tissue. .In another
case (six months), the lamella-resembled. a connective tissue mem- -

brane, had a smooth surface, and in places had formed adhesions to

the cerebral membrane’ changed by scar formation. In the rest of =
the cases, the‘lamella:seQMgd*outWardIyﬂunchanged,.butpgt;the_pdints’F
of contact with'cerebral tissue, fragile adhesions were noted at the -

organic areas; these adhesions separated easily when the lamella was™ == -

lifted ups -

During the post-cperative period, neither. the general con- .= =
dition of the patient, nor the blood or lacunar liquid compositiom - *

showed any éhanges.which gould be attributed to.the use of a poly-
vinyl lamella. - - ¢ : o e e : o

The lack of complicatiocHs in the'post#operaiivéip§ii§d;ftheg:?gi; -

long-term structural-stability bf the polyviryl lamella inserted
into the wound, the lamella's %ﬁ;lity to fix wWell into the dura

mater defect, as.well as the ablsence of coarse adhesiqns between - =
the lamella éépéule.and.tﬁé'biiiﬁ tdgter «- all these indicate that - -
& polyvinyl lamella is a deditisblé alloplastic material. It protects

the brain adequately, isolates lacunar Spaees,-andxpreygntg_mersinij,«5 e
of the coarse surface scar wipp_thg‘ﬁnde:lyingigliomesaﬁsrpalfépgr;jjj?*‘iz

Daurova, Tsze;;EkspérQhkﬁirgg(Egﬁei;menééiiSufgégy);fﬁéiéi[;””f“ o

1958, page 17+ = B

Ayers, We Ba, Gincotti, Ji J., Gliednan, M:.Ls, Archive. = =

of Surgery, 195‘7:’“"7‘71&:?"’9-.' 173'
“SFettx, 1.0 Kesley, 7 L, Tt
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